The ministry of education of Ethiopia has planned to increase the current enrollment rate by 35% by 2020 in achieving the second growth and transformation plan. To that end, well-trained and experienced human resource, especially in technology and engineering fields, has been identified as the major challenge (Ethiopian Ministry of Education 2015) . Hence, adopting and implementing e-learning technologies in the curricula of various courses to support the traditional course delivery system will have paramount importance. This study has empirically investigated the main determinants of e-learning acceptance and use in technology institutes of Ethiopian public Universities.
Theoretical background
Researchers have identified various technology adoption determinants and proposed various adoption models. The Theory of Reasoned Action (TRA), proposed by Ajzen and Fishbein (1980) showed that the main determinant to accept and use new technologies is the persons' behavioral intent. The attitude to adopt a new technology is also determined by users' perception about the expected consequences of performing a behavior and the assessment of those consequences. Moreover, the strength of a person's intent determines the actual performance of the expected behavior. Accordingly, the main concern of this model is to identify the underlying factors of the formation and change of attitude and behavioral intent (Fig. 1) . Davis (1989) has also developed and proposed a new technology acceptance model (TAM). The model describes that the users' behavioral intention to accept and actually use a certain technology is determined by two main constructs: perceived usefulness and perceived ease of use. Perceived ease of use, perceived usefulness, and attitude showed significant contribution on behavioral intention to adopt new technologies (Alharbi and Drew 2014; Mbengo 2014) .
Another important factor that significantly affects adoption of new technologies is the organizational factors. Among the organizational factors management support, user training and incentives have been found to be crucial determinants of new technology adoption. Incentive, like promotion, financial benefits as well as work load and time reduction, is an important motivating factor for employees to adopt and practice a new technology. Training helps employees to adopt a new technology by equipping employees with the knowledge and skills required to use a new technology effectively and efficiently (Talukder and Quazi 2010) . Managerial support, which is a driving force for adopting new technology by employees, includes the provision of financial and technical assistance as well as allocating the time required to learn and understand a new technology (Talukder and Quazi 2010; Al-Mamary et al. 2014; Maina and Nzuki 2015; Al Haderi 2014) . Therefore, our study has proposed organizational factors as determinant constructs on the original TAM model. Incentive, user training as well as support and commitment of the management to implement new technologies in organizations are assumed to be an important issue in technologically under resourced countries.
Research hypothesis
The following six hypotheses were formulated to test the relationship between the dependent and independent constructs of the study.
H1
Perceived usefulness positively affects behavioral intention to adopt e-learning.
H2
Perceived ease of use positively affects behavioral intention to adopt e-learning.
H3
Behavioral intention positively affects the actual usage of e-learning systems.
H4
Top management support positively affects the actual usage of e-learning systems.
H5
Training positively affects the actual usage of e-learning systems.
H6
Incentive positively affects the actual usage of e-learning systems.
Materials and methods
As the major purpose of this research was to empirically examine students' e-learning readiness, acceptance, and use in Ethiopian public universities, this study designed quantitative research methodology and employed self-administered questionnaires. According to Kothari (2004) , research design is a blueprint or a conceptual framework of the overall research process that explains and justifies the collection, measurement, and analysis of data as well as the procedures and techniques to be used in processing and analyzing data. Hence, this study mainly used a questionnaire, a survey research methodology, as a data collection instrument. A cross-sectional survey study has been employed as a quantitative research design methodology to get multiple respondents' data at a time.
The target population of the study was faculty members of five technology institutes in Ethiopia. ICT Directors of the selected universities have been interviewed to support the survey method.
Statistical package for social science (SPSS version 20) has been used for the descriptive study. Moreover, SmartPLS 3 software was used for the PLS-SEM structural model.
The sampling method
The target Ethiopia. Samples of 400 teachers were taken using simple random sampling method. The size of the sample was determined using the formula (Cochran 1977) which is appropriate for finite populations:
where N = total population, n = required sample size, α = 0.05 = level of significant (type-I error), δ = 0.05 which is the margin of error, and P = 0.5 for sample proportion of teachers:
The above formula shows that 302 samples are sufficient enough to investigate the teachers' acceptance and use of e-learning systems. Whereas, the study has used samples of 400 teachers from the five technology institutes of Ethiopian universities that can enhance the performance of the research model.
Results and discussion

Socio-demographic characteristics
Out of a total of 400 questionnaires distributed, 372 were collected indicating that the response rate was 93%. From the collected 372 questionnaires, 356 (89%) questionnaires were found usable. The rest 16 questionnaires (4%) were rejected for the reason that either they were not properly filled or incomplete. Hence, the non-respondent rate of the main survey was 7%. McColl et al. indicated that response rates greater than 50% are acceptable, 60% are good, 70% are very good, and 85% are excellent for questionnaire surveys. Hence, the 93% response rate in this study is excellent (McColl et al. 2001) .
As shown in Fig. 2 , the majority of respondents are from Bahir Dar Institute of Technology followed by Addis Ababa, Hawasa, Ethiopia Institute of Textile & Fashion Technology, and Jima Institutes of Technology.
The data showed that out of 356 respondents, 283 (79.5%), and 73 (20.5%) were male and female, respectively. Regarding academic qualification, 82 (23%), 230 (64.6%), and 44 (12.4%) of the respondents had B.Sc degree, M.Sc degree, and Ph.D. degree, respectively (Fig. 3) . The data also showed that the majority of respondents (84.3%) were young adults below 40 years old. The study also showed that colleagues and friends were the
major source of awareness about e-learning (46.6%) followed by the available facilitating conditions around (33.4%) and the management body (28.4%), respectively. In this study, about 40.5% of the respondents had less than 5 years teaching experience followed by 36.5% with 6-10 years of experience in teaching. The majority of respondents 289 (81.2%) had the information about the existence of e-learning systems in their institute. The 162 respondents (45.5%) were well informed and 127 respondents (35.7%) had some awareness about the existence of e-learning systems. The rest 67 respondents (18.8%) were not informed at all about the existence and importance of e-learning systems in their Institute, as shown in Table 1 .
E-learning acceptance and use in technology institutes of Ethiopian Public Universities
Using partial least square structural equation modeling (PLS-SEM) technique, the determinants of e-learning acceptance and use in technology institutes of Ethiopian universities have been identified. Perceived ease of use and perceived usefulness were considered to have an impact on the behavioral intention of teachers to use e-learning systems. Organizational parameters like management support, incentive, and user training were incorporated with the original TAM model constructs to describe actual usage.
Cronbach's Alpha coefficient and composite reliability measures of each construct were greater than the minimum threshold value 0.60 (Chin 1998). As indicated in Table 2 , the reliability of the main constructs of the structural model showed strong consistency of the responses (perceived usefulness = 0.94, perceived ease of use = 0.83, organizational factor = 0.82, behavioral intention = 0.90, and actual usage = 0.91). The overall reliability of the instrument on the 33 indicators (0.87) has also depicted a strong consistency of the responses. The average variance extracted (AVE) measures the average communality of latent variables and tests convergent and divergent validity. The average variance extracted (AVE) values except for the training construct were greater than the cutoff (0.50) for all constructs which ensured the adequacy of the model (Hu and Bentler 1998) .
Fornell-Larcker criterion
The Fornell-Larcker measures discriminant validity of the latent variable. For any latent variable, the square root of AVE that appears in diagonal cells should be higher than its correlation with any other latent variable. The top numbers in any of the factor columns were higher than correlations below it indicating that the model was good, as shown in Table 3 .
Heterotrait-monotrait ratio (HTMT)
Another method of measuring discriminant validity is heterotrait-monotrait ratio (HTMT). Heterotrait correlations should be smaller than monotrait correlations in well-fitted model. Since HTMT ratios were below the cutoffs (0.85), the values in Table 4 ensured discriminant validity (Clark and Watson 1995) .
Standardized root mean square residual (SRMR)
Standardized root mean square residual determines the difference between the observed correlation matrix and the model-implied correlation matrix by measuring the approximate fit of a research model. A model has good fit when SRMR is less than 0.08 (Hu and Bentler 1998) . For this study, SRMR value of 0.07 was below the cutoff (0.08). The T statistics value greater than 1.96 and P value less than 0.05 indicated that SRMR was significant, as indicated in Table 5 .
The path coefficients and model goodness of fit
The coefficient of determination, r square, is the overall effect size measure for the structural model. Chin (1998) explained the r square values greater than the cutoffs 0.67, 0.33, and 0.19 to be substantial, moderate, and weak, respectively. Despite the study model seemed to be under the third category (0.23), the T statistic values greater than 1.96 and P values less than 0.05 for r square indicated that the model was significant, as indicated in Table 6 . The path coefficients of the constructs were found to be the core determinants of behavioral intention and actual usage of e-learning systems. The independent constructs have depicted different contributions to the dependent construct, as presented in Fig. 4 and Table 7 .
Perceived usefulness and perceived ease of use were determinants of behavioral intention. Behavioral intention, management support, and training were significant determinants of actual usage. However, incentive has no contribution for actual usage. The T statistics below the cutoff (1.96) and the P value above 0.05 indicated that incentive was not a significant factor. The T statistics and the P values for all path coefficients except incentive were significant. Perceived usefulness contributed positively towards behavioral intentions to use e-learning systems. The positive path coefficient of (0.273 coefficient) described that e-learning system end-users' inclination to use the services was due to the perceived usefulness construct. This implied that perceived usefulness accounted 27.3% contribution alone to behavioral intention. Perceived usefulness was found among the determinants of behavioral intention to use e-learning systems. Therefore, the hypothesis was accepted.
Perceived ease of use contributed positively towards behavioral intentions to use e-learning systems. The positive path coefficient of 0.251 explained that e-learning system end-users' inclination to use the services were due to the perceived ease of use construct which accounted 25.1% contribution alone to behavioral intention. This implied that perceived ease of use was among the determinants of behavioral intention to use e-learning systems. Therefore, the hypothesis was accepted.
Behavioral intention positively contributes an effect towards usage behavior of e-learning systems. A positive path coefficient of (0.190) indicated that the behavioral intention construct had 19% contribution to the actual usage behaviors of e-learning systems. This implies that behavioral intention was among the determinants of e-learning usage. Therefore, the hypothesis was accepted.
Top management support positively contributed an effect towards usage behavior of e-learning systems. A positive path coefficient of (0.307) indicated that management support latent variable or construct had 30.7% contribution to the actual usage behaviors of e-learning systems. This implies that management support was the major determinant of e-learning usage. Therefore, the hypothesis was accepted.
Training positively contributed an effect towards usage behavior of e-learning systems. A positive path coefficient of 0.259 indicated that the training construct had 25.9% contribution to the actual usage behaviors of e-learning systems. This implied that training was among the determinants of e-learning implementation and usage. Therefore, the hypothesis was accepted.
Incentive negatively contributed an effect towards usage behavior of e-learning systems. A negative path coefficient of − 0.087 indicated that the incentive latent variable had − 8.7% contribution to the actual usage behaviors of e-learning systems. This implied that incentive was not a determinant of e-learning implementation and usage. Therefore, the hypothesis was rejected.
Conclusions
Evaluating the acceptance and use of e-learning systems in universities must be in place to ensure its implementation success. Therefore, identifying the major determinant factors of intention to use and actual usage behaviors is the first step to utilize the systems efficiently and effectively. The TAM model constructs (perceived ease of use and perceived usefulness) were considered to have an impact on the behavioral intention of teachers to use e-learning. The result indicated that perceived ease of use (25.1%) and perceived usefulness (27.3%) have demonstrated significant contributions to behavioral intention of teachers to use e-learning. Moreover, behavioral intention (19%) has also shown a significant contribution for the actual usage of e-learning systems.
Organizational parameters like management support, incentive, and user training were incorporated with the original TAM model to describe the actual usage of e-learning systems among teachers. The result indicated that top management support and training constructs jointly contributed 56.6% of e-learning usage. Likewise, management support was the most significant determinant factor (highest positive contributor, 30.7%) in explaining users' actual usage behavior. Yet, among the organizational factors, incentive has shown a weak and negative contribution to the actual usage of e-learning systems.
Recommendation
Based on the data obtained from the questionnaire responses, the following recommendations are forwarded to improve the use of e-learning systems in Ethiopian Universities and for future works.
The first recommendations are suggestions for the management body of universities' at different levels of administration. Therefore, presidents, scientific directors, deans, and department heads should:
• Improve the awareness of staff on the usage of e-learning systems;
• Encourage teachers to incorporate e-learning usage plan in course guide book;
• Encourage their staff to build good culture of new technology usage in general.
The second recommendation is for further research. This study has considered only teachers in the five technology institutes and used 400 respondents. Therefore, there are numerous reasons to pursue further research extending the study in all universities and disciplines and considering more sample size. In addition to teachers, incorporating students of higher education in the study applying other models like the UTAUT as well as methods like PLS-SEM and CB-SEM may be other perspectives to be studied.
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